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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To control the sizes of the hole 
diameters of the first and the second gate electrode layers 
individually. 

SOLUTION: After a hole 10a is formed to a second gate electrode 7 
and a second insulation layer 6 by an etching, a resist layer is peeled 
off, and a metal layer 1 1 is formed by a rotary oblique vaporization 
(a), a hole 10b is framed to the bottom of the hole 10a, a first gate 
electrode layer 5, and a first insulation layer 4 by the etching (b), and 
after the metal layer 11 is peeled off, a cone form emitter 15 is formed 
in the hole 10b (c, d, and e). And a metal layer is formed on the 
second gate electrode layer, on the wall of the first hole, and to the 
first gate electrode to be the bottom of the first hole, by the rotary 
oblique vaporization and then, the second hole is formed to the first 
gate electrode layer and the first insulation layer by the etching, and 
after an emitter material layer is deposited up to form a cone form 
emitter in the second hole, the above metal layer and the above 
emitter layer are lifted off. 
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tfmmtt#>. X 5 y ? 5 4 *^&ai$iX^»«TFc73^ 
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m~y- b mrnm zmizmm l . miiem- y- b mrnm 

c?>±.lz&f8. LtiUiSXhmX''*9-->'9'LX . Huf £5? 

-y- bmmm&xsmizmzjgmmcDmfcniiLWizm- 
1 1 Mte^ziy- h mmm z*9 lumx-mm l . mi eai 

— f6«/l^LT bv-i ^ y^yy-thZb^zX^Xm 

im-<D*-Mzm<m—<r>*->i'*:mf&L. mi* 9 
n-mzMmLtcmz. m9£m-<7)*->ucr>&mizv y b 

*yj:ntz£>9 3->#;<r)x.$.y9Zm®.-f&. 
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m. m-y-bmmm. mzimm. m-y-bnmm 
5r immm l , tm~y- b mmmco^izmm. Ltzu^' 
xbmx^9-~>yvx . Mie^~y-h«©i2SLt/ 

vnx bm<v±iz* 9Jum : &mtfLLxmum-'Co*-)i- 
nrnwRummm-y- bmmm%.vmzm-iimmiz 
mim— co^-Mzm < m~co^-/v-z K5-fx 7 fy 
7~<z £K>&tftL. mzmmi- ; jx b mrxs* 9 ivm z m 

^tLT. ffi%zm-?)*-jUftlzVy b^yumzX*) a 
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m z m<mm l , tm~y- b mmm<n±izBf$. l tz v 
is* bmx^9--v9*Lx , mizm-y-bw.mmR 
umzm~mmi<zm-co*->i-$: f 5 a x -y^yy^z 
x rt&ftiLxmmi'isx bmzmmLx , mzmzm- 

xm-y-bmmm^mm^^. mzwm^mmizx 
^xm~y- bmmm±&vmim-<v*-)u<7)m.K>A 
vm&g-co*->i>cr>mffi btch m-y- b mm^- 
mz*9>\smzBf&L. mzmmm-y-bmmmRif 
m^m-mmt<zm-cr>^-)v^^y^yy\ l zx ob&l 
u mz^$.-y9tt®mzmmzv&zbiz£~?xmsz 

IS~O^-;Urt^3-y^cc0x5 •■/9Zmf$.LX, huIS 
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[00 15] -r^r^)*>. HI (a) Ic^i 3fc, #5 
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~jr- MESA 7 YW&M 5 b |h|— <50N b tf 

^J&^& US*x bBSA { t£lt£>iil>;&v #HM<7) 
JHBTIijfefcHW ( a ) (cijS Lfcfl!*W J: 0 fc . «< ® 
StSIkWJ •?><. ^ntiot. *-/uyt?-x>- 

cooi6] \sis^bmsiztti.xj*9--vy 

Srfr&viHl (b) fcS*<xTV^&J: diclBP/^— ^ 
9SrJK«f4. dcolBP^^-^9tcMUTCT 
*.(£SF 6 #Xi:CHF 3 #*£WfflLJt2SiiggR I E 

x ? i^y ttrv > . ssny— mbsjs 7 . 6 
tc0i (c ) tc^^fiTv^iatss— mnmtzixh 

Tii->1> 1 0 a SrffM-T-i. . ■£ LT . 01 ( d ) (3^3 ft. 
TV^4J:dtcmzy-hWW7_b&»&U>*;*Wi8* 

•raw-*-. 

[ 0 0 1 7 3 <Wc, B2£ttlv?0>tfccOX8frtt9i-*" 

4. US^XhJi8«rM*Lfc1*fcBI2 (a) fc^SftT 

EMEiSliWIWKAoT, 09*.tf A l.Cr 

*- y-MWW 7 fcfcfcfc:. 02 ( b ) (c 

5. SS— te»«4te*tLT H5^x.yfy/?:ff5ri« 
UBP»i:**i.ft*-/H ObSr^-TS. ^Oilg 
-y-MEffiJB7ti.x*rt'JIi llzmiZtiT^&co 
X\ -rO?L@G2 2rJ£(fl>C fcarUcx-yf-^yfcfr* 
oZb #*T# 4 . IS— y- h tt^S 5 cOfLSGl fi> 9 

1 %G2 XtiGl <G2 fc*6J:3K:"r6ii:3& f Ti'. 

hmmm 5 ox y f-y^m-T-tfM fx 

■y f-^ySSrHH^fik TGI >G2 t!«Tti. * 
TSMSriCfc^TS*. 
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JLfcjPT^a. 02 (b) tcfctt^X /^-v^c 
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[0019] 02 (c) izmztiT^&iiiz. 
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U *-/H Oa«OM^5S:^fi!tLTV^mz.ieSS6S 
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[0 0 20] *<oa» 02 (d) lC^$ixT^4J;5 

1 2 . atxw^orc rtwv<» 7 rtmm 1 3 

if- 1). Z\CDt%. *-;H ObcOJS® (Sfiiil3) tcti 
A 7 7rll3a^Mm. A' 7 7rTO 
«1 3«B'^J^IfMof^Xi y 7%tmm 1 4 
A' 7 7rll 3 atfO±(CX5 x ^ 1 5 

•y ^ 1 5 ftTOj£3ftfc&£J'<'y 7 rW^fS 1 3 . x 5 y 
^11 4£l8sfc-r.2>^fcBl££*U^. ■?■ LT . 0 
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*WJ»-r&it* t T#4. 02 (b) tc^L^J: 

oc, is— y-MaffijassTX-yf-^^iJ*^. 

h VfigJB 7 9 Ml 1 1 J: -> T«a $ fiT V ^5 
OT. 1M Fx>y^-^^CJ;oT7LflG2 tffetfhZb 
$m±X*Z&. $f>tC ?LSG1 i:?LflG2 23i5ltT 
iM«^-4 C k * 4 T# 4 OT, ?LSG1 0 *>?lf£G2 
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[ o o 2 2 ] ^mmcrmmx'itm 1 ( c > test 

mrnmi (o^l^^t. i^xh/is^fiM 

•*-rtc^±*^^^;PJll larlS^LT, x*-y^l 
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ary >-bs^ u^ ^ilJMfS^fflv^Tl^4-rs i d t= lt 

®J^$ ixT v > SOT, UiSA b m 8 1 b t # ill 
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[0027] 

[«^S&*] Oh, KWUfci 3C*«BJ(±. x= y 
^ a-yW&f&Ztih *-;u^x y^->-^-rsxST\ 
> Mitt LTx y j-yT'thxnZWiu 

thztiz&y)^ m—y-bmmmcoiim^^y^yy 
thmzm~y- mkabb^x -y ^-y^*$^^i^-c. 

mthzt tfx-z hXd iztch. ztz, ^^>vm^mwL 
thmz.HA 1 ie»Ji&jB«-f4s i o 2 oiitRtt 

tm^tzib. 0 2 fjfflv^x.yfy/l/- h£5S<-$- 

A3Mr-r«.^fcT. uisxbmzmithzbizxix 
bmtmz*?ji>mzi5m*'ommzm£-thz 

ttfX'thii^om&ifilbh. 
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^m<oxm^mmthmx'$>h. 

[04 ] fe*nmTrtkitim^m&ifm<DXMZimt 
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